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, A. Teplyaev ,
\ell 2-
[5].
Ll ([1], [5]). $S_{n}(n\geq 2)$ n-
.
$Spec(- \Delta_{S_{n}})=\cup k=0\infty\{\{g^{-k}(\frac{n+1}{2n})\}\cup\{g^{-k}(\frac{n+3}{2n})\}\}\cup\{\frac{n+1}{n}\}$,
, $g(x)=-2nx^{2}+(n+3)x$ , $\Delta_{S_{n}}$ $S_{n}$
.
$[1, 5]$





( 1 ). $\{e_{i}\}_{i=1}^{n}$ $\mathrm{R}^{n}$ , $e_{0}$ .
$\varphi_{i}$ : $\mathrm{R}^{n}arrow \mathrm{R}^{n}$ $\varphi_{i}(x)=\frac{1}{2}(x+e_{i})(0\leq i\leq n)$ ( , $V_{0}$





. , $\overline{S_{n}}=\bigcup_{n\geq 0}V_{-n}$ .
$2n$ , $n$ . $\overline{S_{n}}$ $\overline{S_{n}’}$




$G=(V(G), A(G))$ $V(G)$ ( )
$A(G)$ . $e\in A(G)$ , $\overline{e}$
. ( $e\in A(G)$ $\overline{e}\in A(G)$ .)
$o(e),$ $t(e)$ $e$ .
$A_{x}(G)$ $x\in V(G)$ , $A_{x}(G)=\{e\in A(G)|o(e)=$
$x\}$ , $x$ $\deg(x)=|A_{x}(G)|$
. $x\in V(G)$ $\deg(x)=d$ d-











2.1. $G=(V(G), A(G))$ ,
$G$ , $L(G)$ .
1. $V(L(G))=\{[e]|e\in A(G)\}$ ,
2. $A(L(G))=$ { $(e_{1}$ , e2) $|e_{1}\neq\overline{e}_{2},$ $t(e_{1})=o(e_{2})$ }.
, $e\in A(G)$ $[e]$




22. $d$- (2d-2)- .
















$A(P(G))$ $=$ { $(e_{1}$ , e2) $\in A(G)\cross A(G)|o(e_{1})=o(e_{2}),$ $e_{1}\neq e_{2}$ }
$\{(e,\overline{e}) |e\in A(G)\}$ .











25([4]). $d\ovalbox{\tt\small REJECT} 3$ . $G$ $d$- $P(G)$ $G$
. , $\varphi(x)\ovalbox{\tt\small REJECT}-dx^{2}+(d+2)x$
$Spec(-\Delta_{P(G)})$ $=$ $\varphi^{-1}(Spec(-\Delta_{G}))\cup\{1\}\cup\{\frac{d+2}{d}\}$
$=$ $\varphi_{-}^{-1}(Spec(-\Delta_{G}))\cup\{1\}\cup\varphi_{+}^{-1}(Spec(-\Delta_{G}))\cup\{\frac{d+2}{d}\}\mathrm{t}$




2 $\mathrm{Z}^{2}$ 4- $Spec(-\Delta_{\mathrm{Z}^{2}})=[0,2]$ .
,
$Spec(-\Delta_{P(\mathrm{Z}^{2})})$ $=$ $[0, \frac{1}{2}]\cup[1, \frac{3}{2}]$
$Spec(-\Delta_{P^{2}(\mathrm{Z}^{2})})$ $=$ $[0, \frac{3-\sqrt{7}}{4}]\cup[\frac{3-\sqrt{5}}{4}, \frac{3-\sqrt{3}}{4}]$
$\cup\{1\}\cup[\frac{3+\sqrt{3}}{4}, \frac{3+\sqrt{5}}{4}]\cup[\frac{3+\sqrt{7}}{4}, \frac{3}{2}]$
. . .etc.





31. $P(G)=G$ . $n$




3.2. $P$ $d$- $P$




3.3. $n\geq 2$ . $P(G)=G$ n+l-
$S_{n}^{*}$ . ,
$Spec(- \Delta_{S_{n}^{*}})=\cup k=0\infty\{\{g^{-k}(\frac{n+1}{2n})\}\cup\{g^{-k}(\frac{n+3}{2n})\}\}\cup\{\frac{n+1}{n}\}$ ,
, $g(x)=-2nx^{2}+(n+3)x$ . [ $n$
$S_{n}$ $S_{n}^{*}$ .
3.3 . $P(G)=G$ $(n+1)$- 1 $G_{n}^{*}$
. 25 3.1 ,
$Spec(-\Delta_{G_{n}^{*}})$ $=$ $Spec(-\Delta_{P(G_{n}^{*})})$
$=$ $\varphi^{-1}(Spec(-\Delta_{G_{n}^{*}}))\cup\{1\}\cup\{\frac{n+3}{n+1}\}$ ,
. , $\varphi(x)=-(n+1)x^{2}+(n+3)x$ . , $Spec(-\Delta_{G_{\tilde{\mathfrak{n}}}})$
$B= \varphi^{-1}(B)\cup\{1\}\cup\{\frac{n+3}{n+1}\}$ ,
124
. $B\mapsto\varphi^{-1}(B)\mathrm{U}\{1\}\mathrm{U}\mathrm{f}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} 3\}$ (
) , ,
$Spec(- \Delta_{G_{n}^{*}})=\cup k=0\infty\{\{\varphi^{-k}(1)\}\cup\{\varphi^{-k}(\frac{n+3}{n+1})\}\}$
. $S_{n}^{*}$ $G_{n}^{*}$ , 23
$Spec(-\Delta_{S_{n}^{*}})$ $=$ $\frac{n+1}{2n}(_{k=0}^{\overline{\infty}}\cup\{\{\varphi^{-k}(1)\}\cup\{\varphi^{-k}(\frac{n+3}{n+1})\}\})\cup\{\frac{n+1}{n}\}$
$=$ $k=0 \cup\infty\{\{g^{-k}(\frac{n+1}{2n})\}\cup\{g^{-k}(\frac{n+3}{2n})\}\}\cup\{\frac{n+1}{n}\}$ ,
. , $g(x)=(f\mathrm{o}\varphi\circ f^{-1})(x)=-2nx^{2}+(n+3)x,$ $f(x)= \frac{n+1}{2n}x$
.
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